Processive degradation of nascent polypeptides, triggered by tandem AGA codons, limits the accumulation of recombinant tobacco etch virus protease in Escherichia coli BL21(DE3).
Due to its high degree of sequence specificity, the catalytic domain of the nuclear inclusion protease from tobacco etch virus (TEV protease) is a useful reagent for cleaving genetically engineered fusion proteins. However, the overproduction of TEV protease in Escherichia coli has been hampered in the past by low yield and poor solubility. Here we demonstrate that the low yield can be attributed to the presence of arginine codons in the TEV protease coding sequence that are rarely used in E. coli and specifically to a tandem pair of AGA codons. The yield of protease can be improved by replacing these rare arginine codons with synonymous ones or by increasing the supply of cognate tRNA that is available to the cell. Furthermore, we show that when ribosomes become stalled at rare arginine codons in the TEV protease mRNA, the nascent polypeptides are targeted for proteolytic degradation in BL21(DE3) cells by a mechanism that does not involve tmRNA-mediated peptide tagging.